ABSTRACT The last instar of Copitarsia incommoda (Walker) is described for the Þrst time. Specimens in this study were reared from quinoa (Chenopodium quinoa Willd., Chenopodiaceae), Bolivia, La Paz, 4 km S Viacha, Quipaquipani, 3,880 m. The larva of Copitarsia incommoda is compared with larvae of Copitarsia decolora (Guené e) and Copitarsia corruda Pogue and Simmons.
The genus Copitarsia (Hampson) (Lepidoptera: Noctuidae) includes 22 species Olivares 2003, Pogue and Simmons 2008) , some of which are major agricultural pests in North America. The larvae of Copitarsia spp. commonly are intercepted at the United States border on cut ßowers and crops and a risk assessment study showed that, if introduced, they could become serious pests (Venette and Gould 2006) . The larvae of Copitarsia spp. are polyphagous, being found on 39 crops from 19 plant families (Venette and Gould 2006) . They occur throughout Mexico, Central, and South America as far south as Argentina and Chile and at high elevations in the Andes of Peru and Bolivia.
The Copitarsia decolora (Guené e) species complex includes, C. decolora (Guené e), C. incommoda (Walker), and C. corruda Pogue and Simmons. Pogue and Simmons (2008) compared and illustrated the larvae of C. decolora and C. corruda. Even though larvae of C. incommoda have been recorded as pests of asparagus Weigert 1975, Sánchez and Apaza 2000) , rapeseed (Artigas and Angulo 1973) , alfalfa (Arce de Hamity and Neder de Roman 1992) and quinoa (M.G.P., personal observations), the larva has not been described.
Copitarsia incommoda is a potentially serious pest of quinoa (Chenopodium quinoa Willd., Chenopodiaceae) in Bolivia. This article describes the Þnal instar of C. incommoda and gives characters to differentiate it from the other larvae included in this pest complex.
Materials and Methods
Images of the last instar were taken with a Visionary Digital Imaging System by using a Nikon D1X camera (Nikon Corp., Tokyo, Japan), modiÞed K2 long-distance lens, and a pulsed xenon ßash. Larvae were prepared for scanning electron microscopy (SEM) study by placing in 409 detergent for cleaning and rinsed in water. Larvae then were dehydrated in EtOH incrementally (20, 50, 75, and 95%) to 100% EtOH before chemical drying in Hexamethyldisilizane (HMDS), as described by Oshal (1997) . After chemical drying, specimens were mounted on SEM stubs and coated with gold-palladium (40 Ð 60%) by using a Cressington sputter coater (Cressington ScientiÞc, Watford, England). The ultrastructure of the larvae was studied with an Amray 1910 scanning electron microscope (Amray, Bedford, MA).
Morphological observations and measurements of all larvae were made using a dissecting microscope with reßected light by using a calibrated micrometer. Terminology for chaetotaxy follows Stehr (1987) . All vouchers of larvae are deposited in the collection of the National Museum of Natural History, Smithsonian Institution, Washington, DC.
Specimens Examined. Copitarsia incommoda: two larvae, Bolivia, La Paz Province, 4 km S Viacha, Quipaquipani, 3,880 m, from quinoa Þelds; Patacamaya, 3,789 m, from quinoa Þeld. Copitarsia corruda: 16 larvae, Peru, Arequipa, Lima-Tacna Rd. Ϸ2 km NW of intersection of Avenue Parra, reared from cabbage. Copitarsia decolora: 10 larvae, from APHIS interceptions from Mexico on Chenopodium sp. (goosefoot, Chenopodiaceae) and Apium sp. (celery, Apiaceae). 
Results and Discussion
Copitarsia incommoda (Walker) Description. Larva. Last Instar: Coloration and pattern (Figs. 1Ð2). (preserved specimens). Length: 28 Ð34 mm (n ϭ 2). Head: Width: 2.4 Ð2.8 mm (n ϭ 3). Brownish yellow with faint, slightly darker reticulate pattern on epicranium, a slightly darker bar from seta L1 to base of antenna, and a slightly darker area below stemmata encompassing seta S1; setae white. Thorax: Prothoracic shield mottled dark brown with a narrow dorsal stripe; dorsum with a dark brown reticulate pattern extending to just below dorsal apex of spiracle; pattern below spiracle and ventral surface with a reduced amount of irregular dark brown reticulations; dorsal stripe very faint, narrow; dorso-lateral stripe dark brown consisting of a series of various sized, irregular shaped blotches; legs pale yellowish brown with simple claws; setae white. Abdomen: Overall color cream-colored with a dark brown reticulate pattern extending to just below dorsal apex of spiracles; dorsal stripe faint, narrow; dorso-lateral stripe dark brown and consisting of a series of irregular shaped elongate dashes on A1ÐA8; reticulate pattern less pronounced on A9 ÐA10; pattern below spiracle and ventral surface a reduced amount of irregular dark brown reticulations; prolegs on A3ÐA6 concolorous with ventral surface; setae white. Morphology. Head (Figs. 6 Ð11): Hypognathus; epicranial suture approximate 0.75 ϫ length of frons; epicranial suture shallow; AF1 closer to AF2 than to F1; AF2 above apex of frons; C2 longer than F1; P1 slightly dorso-lateral to P2; A1 farther from stemma 1 than stemma 1 is from 6; stemmata 1Ð2 and 3Ð 4 closer than stemmata 2 and 3; puncture Sa closer to stemma 6 than to S3; antenna cylindrical and elongate, sensilla arranged as in Fig. 12 ; maxillary palpus subconical, sensilla arranged as in Fig.   Figs. 6-11 . Last instar. 6, Head, frontal view (scale bar ϭ 1 mm). 7, Head, ventrolateral view (scale bar ϭ 1 mm). 8, Head, dorsal view (scale bar ϭ 10 m). 9, Mouthparts (scale bar ϭ 10 m). 10, Inner surface of mandible (scale bar ϭ 100 m). 11, Spinneret (scale bar ϭ 10 m).
13; spinneret cylindrical, slightly longer than labial palpus, ventral margin smooth, entire, dorsal margin fringed (Fig. 11) ; mandible longer than wide, with four large, pointed dentitions and a Þfth ßat dentition (Fig. 10) , and one pair of setae with lateral seta longer than proximal seta (Fig. 7) ; clypeus with six pairs of setae, one pair near midline, one pair medially, one pair laterally, and three pair along margin (Fig. 7) . Thorax: T1 (Fig. 3) : XD1 slightly posterior to XD2; D1 anterior to D2; SD1 and SD2 approximate, separate from shield; SD1 hairlike; L-group subequal, approximate; L1 dorsal to L2, in line with XD2; L2 hairlike, in line with ventral apex of spiracle; SV1 slightly longer than SV2; procoxae barely contiguous, V-group approximate, anterior to posterior margins of coxal bases; claw with ventrally produced base (Fig. 14) . T2ÐT3 ( Fig. 3) : MD1 on anterior part of segment between D1 and D2; D1 and D2 in a straight line; SD1 and SD2 slightly posterior to D2; SD1 hairlike; dark bars connecting both SD1 and SD2 with adjacent ventral muscle attachment; L1 and L3 in a straight line; L2 ventroanterior to L1; L3 slightly posterior to SD1; MSD1 and MSD2 approximate with MSD1 dorsal to SD2 and MSD2 ventral to SD2; V-group Ϸ5ϫ further apart than on T1; coxal bases separate. Abdomen (Figs. 4 Ð5) : A1ÐA2: D1 anterior to D2; SD1 large, dorsal to spiracle; SD2 min, slightly dorsal and anterior to spiracle; L1 posterior to dorsal apex of spiracle; L2 ventral to spiracle; L3 ventral and posterior to L2; two SVs on A1; three SVs on A2; V1s farther apart on A1 than on A2. A3ÐA6 as above except: three SV setae on prolegs; crochets for prolegs 3, 4, 5, and 6 number 26 Ð27, 29 Ð30, 28 Ñ32, and 27Ð29, respectively. A7 as above except: spiracle slightly dorsal to spiracles on A3ÐA6; L2, L3, SV1 vertically aligned; SV2 and SV3 absent. A8 as above except: spiracle larger than in A7; L2 antero- ventral to spiracle; L3 posterior to spiracle and vertically aligned with L1 and SV1. A9: D1 anteroventral to D2; D2 and L3 aligned vertically; SD1 posterior to D2 and hairlike; SV1 and V aligned vertically. A10 anal plate: distance between SD1 and SD2 greater than the distance between SD1 and D2; D1 closer to SD1 than to D2; L1 and SV2 aligned vertically; crochets 33Ð38.
Discussion. The setal patterns of C. incommoda larvae are similar to those of C. corruda. The most apparent quantiÞable differences in relative distances between setae are found on the head. Refer to Fig. 24 in Pogue and Simmons (2008) for C. corruda and Fig.  4 for C. incommoda to compare setal-pattern differences. AF1 is closer to AF2 than AF1 is to F1 in C. incommoda and AF1 is closer to F1 than AF1 is to AF2 in C. corruda and C. decolora.
The overall color pattern in C. decolora is quite different than either C. incommoda or C. corruda. In C. decolora, the head has a very contrasting and heavily reticulate pattern, which is much less contrasting in C. incommoda. The thorax and abdomen of C. decolora have a heavy, recticulate pattern and a pair of white, subdorsal lines and a thin white spiracular line that separates the much darker dorsal surface from the paler ventral surface. In both C. incommoda and C. corruda, the dorsal surfaces of the thorax and abdomen have paired, subdorsal, irregular, elongate marks on the thorax and abdomen that are absent in C. decolora. These elongate marks are darker in C. incommoda than in C. corruda and can vary somewhat in length. In C. corruda these marks become more triangulate on A6 Ð 8 and they remain dashes in C. incommoda. The ventral surface of C. corruda (Pogue and Simmons 2008) has an irregular faint reticulate spot medially on A1Ð2 and on caudal surface of prolegs on A3Ð 6. These spots are absent in both C. incommoda and C. decolora.
One must be cautious when identifying larvae of this species complex. Both C. decolora and C. corruda exhibit green and brown color forms. This also could be true in C. incommoda. When possible it is always best to try and rear larva to the adult for a precise determination.
For proper identiÞcation of larval pest species it is important to have detailed descriptions that compare diagnostic characters among species. Listing host data and other information concerning the natural history of pest species is important for those working in the Þelds so they are aware of these potential pests and in what crops they are likely to be found.
